JP 08-5825 



[Translation] 




(51) Int. CI 6 Ident. No. 
G 02 B 5/20 10 1 



(19) Japan Patent Office 
(12) Patent Release (A) 



(11) Patent Application Release 
Hei. 8 (1996) -5825 
(43) Release Date: Jan. 12, 

Agency Control No. Fl Technol . Display Site 



Examination Request: Not yet requested 
Items in Application: 1 (Total 3 pages) 



(21) Patent Application: Hei . 6 (1994 ) -160715 

(22) Application Date: June 21, 1994 



(71) Applicant: 



(72) Inventor: 



(74) Agent; 



000002897 

Dai-Nippon Printing Co., Ltd. 
1-1 Ichigaya Kaga-cho 1-chome 
Shinj uku-ku, Tokyo [Japan] 

Chiku Honda 

c/o Dai Nippon Printing Co., Ltd. 
1-1 Ichigaya Kaga-cho 1-chome 
Shinjuku-ku, Tokyo [Japan] 

Ikuro Doi, Patent attorney 



(54) Name of Invention: Method of Manufacturing Color 

Filter 

(57) Summary 

Purpose: In a method of manufacturing color filters using 
a pigment-dispersing method which patterns pigment- 
dispersed photosensitive resin by photolithography, to 
fabricate color filters with no image after-effects at the 
substrate periphery. 

Makeup: After exposing a resist spread by spin coating, 
one makes developer soak selectively into substrate l's 
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peri- phery and then does the developing. As the 
developing rate is faster where the developer is soaked 
into the regions of resist buildup, including areas 2 and 
3, created on sub- strate l's periphery by spin coating, 
removal of buildup areas 2 and 3 is completed during a 
developing time suitable for the pixel area. 

Scope of Patent Application 

Application item 1: In methods of manufacturing color 
filters that include a process, after using spin-coating to 
apply pigment-dispersed photosensitive resin on a 
substrate, which forms the desired color pixels through 
exposure and developing, a method of fabricating color 
filters which is characterized by selectively soaking 
developer into the substrate periphery before the 
developing process . 

Detailed Explanation of Invention 

0001 Field for Commercial Utilization: This invention is 
one that bears on a method of manufacturing color filters 
used in color liquid-crystal displays, etc. 

0002 Usual Technology: In general, color filters for 
color liquid-crystal displays are fabricated by a black 
matrix of a thin film of metallic chrome or the like on a 
substrate of glass, plastic or the like. Then one 
sequentially repeats the forming of minute color pixels of 
multiple colors on that and finally installs a protective 
film on that. Long known as one method for making colored 
pixels in these color filters is the pigment-dispersing 
method for patterning pigment-dispersed photosensitive 
resin by photolithography. 

0003 The above-noted pigment-dispersing method is one that 
consists of a process which evenly applies a photosensitive 
resin (hereafter called a "resist") made up by dispersing a 
fine color pigment through it in advance, then--when the 
photosensitive resin is a negative type — exposing it by 
using a mask that will transmit light only to the parts 
where one wishes to form the pixel area, and then in the 
development stage one forms the pixel area by developing to 
remove areas where the light did not strike. Ordinarily, 
one repeats this process three times for the red, green and 
blue to form the final color filter. This is now the most 
widely used way to be able to make fine light-resistant 
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color filters by thus repeating application, exposure and 
development. Also, the method of spin-coating to apply the 
resist onto the substrate — i.e., dripping resist onto the 
center of the substrate and rotating it so as to spread it 
over the entire substrate by centrifugal force — is the most 
widely used. 

0004 Problems the Invention Seeks to Resolve: The spin- 
coating method applied in the pigment-dispersing method 
described for the usual technology has the advantage that 
it yields a film with a good thickness distribution and can 
form a resist film with few irregularities, and yet it has 
the problem of causing buildups at the substrate periphery 
due to surface tension. I.e., the phenomenon arises of the 
resist film's thickness becoming greater at the four sides 
and four corners of a rectangular substrate 1 such as that 
shown in Figure 1, giving rise respectively to buildups 2 
and 3 in the resist. Due to this, even after a period 
suited to developing the pixel area, these buildup areas 2 
and 3 will remain as a residue due to inadequate 
developing. The color filters fabricated are cemented onto 
substrates of TFT. Yet, if there is a developer residue 
on the sub- strate periphery, stress will be applied to the 
substrate during the cementing process. In some cases 
situations arise where breaks occur. So, this invention is 
one focused on resolving such a problem. 

0005 Means to Resolve the Problem This invention is one 
completed after giving much thought to resolving this 
problem. The gist of it is: In a color filter manufacturing 
process which includes using a spin-coating process to 
apply pigment-dispersed photosensitive resin and then 
proceeding with exposure and developing to form the desired 
color pixels, one selectively soaks developer into the 
substrate periphery before the developing process. 

0006 With this method, developer is soaked into regions 
including the built-up part of pigment-dispersed 
photosensi- tive resin (resist) arising on the substrate 
periphery due to . the spin-coating. Specifically, as shown 
in Figures 2 and 3, one uses periphery-processing device 
10, making it move along the periphery of substrate 1 while 
having nozzle 12 draw in air with its vacuum suction part 
11 while it soaks the built-up area by dripping developer D 
from nozzle 12 . 

0007 Effects With this invention's method of 
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manufacturing color filters, the developing rate is speeded 
up in the part of the resist into which the developer has 
soaked, so that developing of the entire substrate is done 
in a development time suited to the pixel area and removal 
at the periphery's built-up area also is complete. 



0008 Application Example 

First, one thoroughly cleans a 1.1mm thick 300X400mm glass 
substrate (Corning #7059) and makes a black matrix of thin 
metallic chrome film on its outer surface. Next, to make 
the pigment-dispersed photosensitive resin of the first 
color, one drips red pigment-dispersed color resist (CR- 
2000 from Fuji-Hunt Electronics Technology Co.) onto the 
glass substrate's center and, by rotating it at 650rpm, 
spreads the resist to a uniform thickness of 2.0Fm over the 
sub- strate. After that, one does positioning of the 
underlying chrome pattern and, interposing a mask with the 
desired pattern, exposes it to UV from above with a proxi- 
aligner . 

0009 The substrate will have a resist film formed to a 
uniform thickness; but 5~-10mm in from the four sides of the 
substrate and in the four corners an area will have been 
created that has a film 10~20Fm thicker than the uniform 
area. To remove this built-up area of thicker film, one 
uses an edge washer (made by Dai-Nippon Screen) and applies 
a concentrated solution 50 times denser than the developer 
by dripping it on the substrate edges and then develops the 
entire substrate in a developing time appropriate for 
removing unexposed parts of the resist. This forms the red 
pixels and fully removes the built-up area of the 
periphery. After that the substrate is heated in an oven 
to harden the resist and form the initial pixel color. 

0010 Next, using the green pigment-dispersed color resist 
(CG-2070, made by Fuji-Hunt Electronics Technology Co.), 
one makes the second color pixels by the same process as 
noted above. Similarly, one makes the third color pixels, 
using a blue pigment-dispersed color resist (CB-2000, made 
by Fuji- Hunt Electronics Technology). Then one makes a 
protective film on the substrate with its three color 
pixels and makes an ITO film to fabricate the color filter. 

0011 Effectiveness of Invention As explained above, in a 
pigment-dispersion method that patterns pigment-dispersed 
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photosensitive resin by photolithography, one uses spin- 
coating to apply the resist and then exposes it, after 
which one selectively soaks the substrate periphery with 
developer so that the area of the resist soaked with 
developer at the substrate periphery will have a faster 
developing rate. By developing the entire substrate in a 
developing time suited to the pixel area, one also removes 
the built-up part on the periphery and so can create color 
filters with no develop- ment residue at the substrate's 
edges . 

Simple Explanation of Figures 

Figure 1 is a top-view diagram showing the condition of the 
pigment-dispersed photosensitive resin on the substrate 
after it is applied by spin-coating. 

Figure 2 is an oblique diagram showing the method of 
applying developer to the substrate periphery using an 
edge-processing device . 

Figure 3 is a cross-sectional diagram showing the substrate 
and the edge-processing device illustrated in Figure 2. 

Explanation of Keying Symbols 

I Substrate 

2, 3 Built-up area 

10 Edge-processing device 

II Vacuum-suction part 
12 Nozzle 
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